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ABSTRACT: fhe electric monopole-like transition from an excited O° = 
¢ the nucleus (which also has the 

spin zero and positive symmetry ) most probably develops to the 
acoompaniment of the production of conversion electrons of 
electron-positron pairs. On this occasion it is possible that 

jon electrons and the components of the pair 

ith continuous spectrum. The present work 
brings the resu i robability of the interior 
premsstrahlung which is the components of the pair 
on the occasion of an o* ~+ QO transition of the nucleus. Com- 
putation is here carried out in BORN'S approximation and is 
therefore applicable only to light nuclei. 
At first a formula for the differential probability of the in- 
terior vremestrahlung (which i8 emitted by a pair on the occasion 
of an electric monopoly transition) is explicitly given. This 
expression 4a then integrated over the emission direction of all 
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particles (the nucleus ig aggumed to be infinitely heavy) and 
over the energy of one of the components of the pair. The 
formula for probability is symmetric with respect to electron 
and positron. Phe formula obtained can be applied to the mo- 
itions at present known between the state with the 
MeV and the ground state (at C “) 88 well a8 ge- 
tween the state with 6,06 MeV and the ground state (at 01S), In 
both cases transition develop e emission 
of electron-positron pairs. BORN 
computation is applicable because C 2 and O are light nuclei 
and the energies of transition are sufficiently high. Next, an 
expression for the relative probability of the interior brems- 
strahlung is given. The numerical integration of this expression 
permits the determination of the energy spectrum of the 
T -quanta and the total relative probability of the process} 


they are explicitly given for o'® and cl. 
The author further estimated the contribution made towards the 
continuous spectrum by the rf -rays of that process in which 
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the energy of the transition o* o* is used for the pro- 
duction of a conversion electron and of a quantum. The quan- 
tum is in this case emitted by the nucleus itself. 48 to be 
expected, the part played by this process is very small, par- 
ticularly within the domain of low energies of -quanta. 

Its entire contribution is about 10 times 48 small as the con- 
tribution made by the processes investigated by the present 
work. 
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TITLE Measuring Resonance Absorption of Neutrons in 
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Scene ete gistenakh vy tres, Nr 0 20-422 (USSR) 
mn er e - 
PERIODICAL Into r ‘tenk reiyea with’ D0 various TR 4 systens Shean 
ABSTRACT lattices with a = 10,03 6,3 and 3,4 om uranius rod 


diameter 1,75) 1,1 and 0,568 om) could be Pitted. Besides, 
a uraniua converter of G = 3 om, B= 10 om was fitted into 
the center which was irradiated with slow neutrons of the 
Russian heavy vater reactor. Indium foils, packed in 
cadpium holders, were used as neutron detectors. The 
coefficients a and & of the relation 
-luf - ¥ -< ( —r/? + ac”) were determined 

1/2 3 -1/2 
at as 4,4 om and A = 0,40 cm . The expression 
vs p-2/ 3 for the uranius D,0 system is, peasured by means 


of this sethod, lower than in the cese of measuring by 
carp 1/2 other methods. 
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“Optical Model of the Interaction Between Intermediate Energy Neutrons and 
Wuclei," Nuclear Physics, V- 8,3 pp. 325-337, (1958) (North-Holland Publishing 


Co., Amsterdam 


Abstract: An optical model of the Nucleus is investigated in which a complex 
potential with a tail expressed by & third degree polynomial 4s employed. Parameters 
of the model which give the best fit between the theoretical cross gectionsé % and % 
the experimental values for 14 MeV neutrons have been determined. The agreement is 


quite satisfactory for nuclei heavier than the chromium nucleus. The elastic scattering 
neutron angular distributions computed with aid of these parameters also satisfactorily 
agree with experiment. A preliminary investigation at lower energies indicated that 

in a relatively broad range the parameters depend only weakly on the energy. 
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U(r) = V(r) + iw(r) = 
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1 > 3 réR-d 
f(r) =< 1+ (r-R-2d)(r-R+a) ‘4d R-d€ rQRed 

0 r&R-d 
(er. also figure 1). Like in tne case of the experimenta: 
works (xets 6-9) 14 MeV neutrons are investigated. In the pre- 
gent case it was possible <%o select the parameters of the mode. 
in such a manner that good agreement was obtained between tne 
theoreticaily caiculatea cross sections dys Ons Oe With treose 


found by experiment (in this connection cf. figures ae Shy 


ga?) diagrams, comparison between the o-values calcaisted Ly 
the authors and those measured by other research scientis's 
(Hef 6-9)). It was found that agreement is good in the cuse of: 
nuclei that are heavier than chromium. Also the angular distri- 
bution of elastically scattered neutrons, calculated on ther 
vasis of the aforementioned parameters, agrees well with mean- 
ured values (compare figure 6: Diagram, differential cross S*7- 
tions in barn/steradian with respect to scattering ang-es :9F 
Bi, Cd, Ca, and Mg for 14,6 MeV neutrone}; calculated carves are 
compared with experimental data from reference 11). For tne 
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range of lower energies the parameters found by tne authors 
were found to be cnly to a small extent dependent on energy 
within a comparatively wide interval. In conclusion the authors 
thank Professor 1. S. Shapiro for his interest in the work, and 
Professor 4. N. Tikhonov, who supervised calculations, and G. 4. 
Samoylova for her vaiuabdle help in evaluating results. There 


are 6 figures ana 11 references, 2 of which are Soviet. 
Nauchno-issledovatel'skiy institut yadernoy fiziki pri MGuU 
‘Scientific Researcn Institute for Nuclear Physics of Moscow 


State University) 


April 11, 1958 
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TITLE: Letter to the Editor. Theory of the Direct Nuclear 
Photoeffect 


PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, 
1959, Vol 37; Nr 6, pp 1834-1836 (USSR) 


ABSTRACT: The mechanism of the direct nuclear photo-cffect 


introduced by P. Jenser (cf., Naturwiss., 35, LU, 
1948) was qualitatively confirmed experimentally 


(cf., G. M, Shklyarovskiy, Zhur. eksp. i teoret. 
fiz., 30, L49e, 1959). However, in these works the 
interaction of the ejected nucleon with nucleus was 
either not considered or taken in a gimplified form 
(cf., J- Eichler, H. A. Weidenmuller, Zs. PhyS., 152, 
ebl, 1958). Expressions were derived for the cross 
section of the direct photo-nw lear effect with com 
pensation of spin-orbital coupling. The method was 
based on the dipole approximation within the frame 
Card 1/5 of the shell model with jj-coupling. Derivat fons 


E Y, J T 


are peooek Wt 


"APPROVED FOR RE ‘ 
‘APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00 
SESS TEARS SESE PRESALE | § SERENE REE EEE REISS a 123% 


Letter to the Editor. Theory of Lhe Direct 77015 

Nuclear Photoeffect g01 [6-2 = 25, fet 
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were made in 
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completely filled sub-snells. 
section of the direct nuclear photo-effect 
by the expression: 
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here, W is Rock's coefficient; and R are 
IL njl 


radial portions of the wave function of the final and 
initial nucleon; E is energy of escaping nucleon; 
Eu 16 > 0) 4s coupling enerey of nucleon in the sub- 


eneii: (ngi)s- Ky. Koase wave numbers of escaping and 
-quantum, respectively; € is "affective charye" 

off nucleon, which 18 equal to eZ/A for nevtron and ¢H/A 
for proton; O is anyle between vectors K and k). A 
summation was carried out in respect to closed sub- 
shells. if the subshell contains one nucleon, 

the corresponding, cross section must be multiplicd 

by (235 + 1 -i; Fok = E+ Baye The role of the 


imaginary part of the potential was c.linaie dob 
numerical calculations. The obtained values ar: 
summarized in the table below: 
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M. Blatt, M. E. Rose. Rev. Mod. Phys., F 
ieee: A. Simon, T A. Welton, Phys. Rev., 90, 1042, 


1953; N. Feather, Adv. Phys., 2, 141, 1953. 


tate Univ. 

titute Nuclear Physics at the Moscow S . 

ASMA tees (Institut yaderno fiziki Moskovskogo gosudarstven- 
nogo universitet, SSSRY 


July 21, 1959 
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texnn. in-ta, 196i, no. 45, 135-146) 


ages THe control 

of Geionization; in fact tre 

aeionication ang depends oF it. 

gecrease iA sne concentration of 

~ion of the grid ion current, and at the same 

tre ion shell. Bollowing 4 closure of the sneil the éisch 
space sevarates into two regions: Gathode-grid and gria- 
using an oscillographic a@isplay it was verified tat for an 
poter.tial negative and larger than the potentia+ of ie 
anode receives a current of ions ana the cathode - electrons, 


tie ion current of the grid aecreases. In a case of a more neg 
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1, Institut yadernoy fiziki Moskovskogo gosudarstvennogo univer- 
siteta. 
(Nuclear optical models) 
(Potential, Theory of) 
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AUTHOR: Orlov, Yu- Ve 


Ce ENERO 


TITLE: Direct nuclear photoeffect and the optical model of the 


nucleus 
PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, v- 42> 
no. 1 19625 247-252 


TEXT: on of an earlier paper (Yu. V- Orlov, ZheETF, 37> 1834, 
1959) th he effect of various characteristics of the 
jinteracti and the polarization of the direct 
nuclear photoeff 1 with jj- 


approximation. The interaction of the 


was daeacribed by the complex potential of the tical model an 
and final states are described by rectangular motentials- The cross sec- 


tion of the direct nuclear photoeffect 4g giv: . by 


daidQ = Yy (do/dQ)nu. je bt he 
(nj) 
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5 Bay sin? O == BetMKa [207 (21 41 (Aan 


a are 
Aatatst = aod ea Wt tae PEE eS ee Ae 
49 2 (+ NU t+ WO, Yay — (2 + 1) (21-41 =) are he : 
4. (21 + 14 3) 2d +4410 {(2i+ 3 =a) (2l ae Crag, — fa? 
+ 2C"Ja, —YpI $+ 21(1 + N<—Na — Ia). ta 
B Bees Ce alk UG ali ge 
van 1) (2! = 141) Cl. Yd +3 Qi+ NQl+l+# 3) ya. fa? 
oe : sent for concrete calculations. 
ticle. p= 2 with two particles, 
B = 2j+1- Also relative 
gubshell (njl) is 


1 Bay sin? 9). 


(do!dQ)an -* Ant 


(1) 


f the nucleons 


i no 
cane ao’ ple expression 


described by the sim 


1) (Ange + Baye sin®0)}! {— 4+ iFzl«< = (2) 


2+ 1 1) los =f) tla Yfa>1}, 
Gj, j2> = 1m (ai )012h)- 


Pan = sin 20(20 + Hn4awZe+ev+ 
x Ue ay tl + 1 ED) Ul 
ja leth 
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which explains the interference type of polarization. zero follows 
polarization for the neutrons of the s-shell from 


Pay = + sin 2(2! + 1) (4 (Aan + Bou sin? yy? 2! + 1+ 1) x (3) 


x Im (@pet410L— 1-1)» 


with je2e lst 1/2 when spin-orbital interaction due to the interference 
of the wavea with L = 1+tandLe=l1-1 is neglected. Tne radial 
matrix element which can be analytically expressed for the rectangular 


potentials Vo and Ve ie not given explicitly because of ite extensive form 


The different orders of magnitude of the results obtained for the two 
variants of the parameters of the complex potential (I. The imaginary 
part of the potential depends on the neutron energy: 


We § ° -(AE" + BE + C) (A = - 0.0085 uev"', B= 0.631, C# - 0.185) 


II. The parameters © taken from the paper by H. J 
Feshbach et al. (Phys. Rev-» 96, 448 he constant 7 
f = - 0.15) 48 obviously explained by the ngular potentials. 

The cross section of this reaction can be reduced by taking account of 
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3/056/62/042/001 /031/048 
Direct nuclear photoeffect .-- B125/B102 
the absorption of the neutrons by the nuclear matter. Relative polariza- 


tion at an arbitrary angle @ is given by 
P, (8) . P, (45° )einze(a, + (1/2)B, /(Ay + B, ein’) (5)- 


The results obtained by variant II describe the decreasing character of 

the energy spectrum of the neutrons and the angular distributions at 
energies from 3 to 7 Mev. ig reduced to sero the agreement between 
experinental and theoretical angular distribution is atil] satisfactory. 
Professor I. S. Shapiro and V. V- Balashov are thanked for the discussion -~ 


of some results of the present paper. M. Ogareva is thanked for 


programming and calculating the ave function. I. I. Levintov (ZhETF, 30, 
“IT, 1956) is mentioned. There are 7 figures, 1 table, and 14 refer- 
cuq-p: 2 Soviet and 12 non-Soviet. The four most recent references to 

\ . 1ggh-language publications read as follows: Yu. V- Orlov. ZhETF, 37> 
1-44, 1959; S- Suecka. Canad. J. Phys.» 31» 232, 19593 N. C- Francis, D- 
~, Goldman, E. Guth. Phys. Reve, 120, 2175» 1960; V. Emma, C. Milone, A- 

] »bino. Phys. Reves 118, 4297, 1960. 

ASSOCIATION: Institut yadernc; fiziki Moskovekogo gosudarstvennogo 
universiteta (Institute of Nuclear Physics of the Moscow 
State University) 
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2Y.6600 : 
AUTHORS: Kaminskiy, V- A-, Orlov, Yue BV 


TITLE: Interactions in the initial and final state of direct nuclear 
reactions : 


PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, v- 43, 
no. 6 (12), 1962, 2146-2149 


PEXT: A atrict consideration of interactions in direct nuclear reactions 
by applying the dispersion theory of I. 5. Shapiro (ZhETF, 41» 1616, 

1961; Nucl. Phys-, 28, 244, 1961) is reported. For this type of reaction 
E. = 0 ia valid since there ia no anomalous threshold with respect to the 


energy variable. The singular integral equation 
eo 
{ E’VAS(E) ape (1) 
M(B) = MolE) + + \ MEV dE", 


for a direct nuclear reaction of the type A + x > B+ y has the following 
particular solution 
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*(E) Mo (E)h* (E) ; 
MiE= MAE + | ene mea ae" 
pt (E) = p(E) exp (+ 18° (E)}, (2), 


Fakes t a°(E) 
p(E) = exp {E5F e | WOR ESB ae. 
® 


This solution (which is the only one that vanishes for Mo, > 0) agrees with 
the iteration series and at h +0 it goes over to Mo(E). The lengthy 

‘ calculations necessary for (2) are simplified by the effective interaction 
radius approximation tan 6"(E) = YE'Q(E)/P(E) (3) which reduces the 
problem to determining only one quadrature. Q(E) and P(E) are arbitrary 
polynomiala. The first iteration 
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bP Me (E7) eT BE sin OED ee 
+ip( soo dE’. ) 
° 


differs strongly from the exact solution at the limit P(E) > 0 (6 > «/2) 
of model (3). For the limit Q(z) > 0(6 >0) of these two solutions 


ao 


M(E) = e@"6) [ Mo(E) cos 6%(E) ++ P \ a Mo(E’) sin (E') ae'| (5) 
° 


and (6) agree in first approximation with respect to sin 6” at 


tan 6% ~ ein 0"<1. Therefore, ain 6 <1 (i-e- n*(z) € 1) represents a 
sufficient condition for the applicability of (6). These considerations 
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support the successful description of direct nuclear interactions by the 
method of distorted waves. The results are valid for 12 1, but do not 
agree with the experiment at 1 ee and in some cases even at 1 « 1, - 1. x 
1 denotes the orbital momentum and LVR. The dispersion method here 
discussed bypasses the difficulties of the distorted wave method and 

sheuld be applied to concrete nuclear interactions. There are 2 figures. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State 
University ) 
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AUTHOR: Avayev, V. N.; Yegorov, Yu. A.; Yemel'yanov, I. Ya.; Zhirnov, A. D.: 
Orlov, Yu. V.;.Remizov, V. A. 


faverteen 


TITLE: The Gamma-spectrum of a research reactor 


’ SOURCE: Voprosy* fiziki zashchity* reaktorov; sbornik statey (Problema in physics of 


| water, pool-type research reactor was measured. The gamma quanta were directed from 


| channel, 100 mm in diameter and 2.5 m in length. To exclude the influence of gamma 


reactor shielding; collection of articles). Moscow, Gosatomisdat, 1963, 207-210 
TOPIC TAGS: reactor, reactor shielding, reactor Gamma spectrum, Gamma spectrum 
ABSTRACT: By means of a scintillation vapro spectrometer, the ¥Y -spectrum of a water- 
| 
the active section of the reactor to the spectrometer through a lateral experimental 
quanta scattered in the channel, a lead collimator, 180 mm in length with a collimation 
aperture diameter of 10 mm, was inserted in the channel. The spectrometer sensor was 
placed behind the conorete shielding of the reactor, and the gamma quanta flow passed 
through a 260-mm long collimator of paraffin with boron and lead carbide, Since the 


spectrometer was neutron-sensitive, even if only to a negligible degree, tests were con- 
ducted under identical conditions with a 100-mm thick bismuth filter and the introduction 
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of the proper corrective factor. The results of the experiment are discussed and analyzed. 
The reactor spectrum was measured to approximately 7.8 Mev. No gamma lines with 

_ greater energy were detected, the explanation for this being that in the high energy region 
the Y-radiation is basically caused by the absorption of neutrons by iron, nickel and 
chromium. These elements are not present in the active part of the reactor, while the 
»-radiation yield from the tube of the gate valve is small and only a negligible part of the 
trapped gamma quanta is able to reach the spectrometer sensor from the tube. Orig. art. 
has: 2 figures and 2 tables. 


ASSOCIATION: None 

| SUBMITTED: 14Augé3 DATE ACQ: 27Feb64 - 
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Spectra of fast neutrons from a reactor after passing through graphite, 
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AUTHOR: Avayev, Vv. N., Yegorov, Yu. A., Orlov, Yu. V., Frolov, A. S., Chentsov, N.N. 


TITLE: Computation and analysis of the characteristics of a: spectrometer with a boron- oe 
hydrogen scintillator ca 


SOURCE: Voprosy* fiziki zashchity* reaktorov; sbornik statey (Problems in physics of 
reactor shielding; collection of articles). Moscow, Gosatomizdat, 1963, 289-303 


‘TOPIC TAGS: nuclear reactor, reactar shielding, spectrometer efficiency, xylene borate x 

‘scintillator, phenylcyclohexane borate scintillator, radiation dosimetry, scintillation 

|spectrometer, boron hydrogen scintillator, neutron energy, yield nucleus method, twin 

sensor spectrometer, neutron spectrometer 

| ABSTRACT: Among the methods for determining the energy of fast neutrons, the authors 

call particular attention to the yield nucleus method, noting that a special position in this 

‘method is occupied by scintillation spectrometers. Twin-sensor fast-neutron spectrometers 

are described and their operational principles are briefly analyzed. It is pointed out that 

', fast-neutron spectrometers with two sensors can operate only with collimation of the neutron 

rstream. The limitations imposed by this circumstance, particularly with reference tothe ~ 
study of fast-neutron spectra behind shielding, are noted.’ The subject of spectrometers 
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| 

ia one hydrogen-containing sensor is introduced. The discrimination of the gamma-back- 

"ground in these spectrometers is accomplished through the difference in the glow time of 

the scintillator when excited by protons and electrons. It is further noted that spectro- 
‘meters with a single hydrogen-containing sensor are capable of operating without a collima- 
jtion device. The lower boundary of the measured neutron energy levels is normally not less 
than 0.7 Mev. While such instruments have been used for a wide variety of test purposes, ~~ 
the author observes that spectrometers with a hydrogen-containing sensor cannot be used 

| for measurements against a high gamma-background. The single-sensor scintillation 
spectrometer, the scintillator of which contains hydrogen and boron, and which was proposed 
by Marshall (Bull. Amer. Phys. Soc., 27, 11 (1952)), is described in detail and its ad- 
vantages are analyzed. It is noted, however, that the data necessary to permit the actual 
construction of such a spectrometer are lacking inthe available technical literature. The 
following values in particular, are unknown: 1) the efficiency of the spectrometer as a 

‘function of the energy of the neutrons; 2) the efficiency as a function of the volume of the 
scintillator and the ratio of the hydrogen and boron concentrations in it; 3) the timd distribu- 

‘tion of the pulses from the alpha-particles (with the time read from the moment of the first 
scattering of the neutron); 4) the energy resolution of the spectrometer as a function of the — 

‘energy of the neutrons. Noting that attempts have been made to supply this lacking informa- 
tion oY nually by means of the Monte Carlo method, the results of i have made it 
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possible to draw certain useful conclusions leading to an initiatfon of work on the design of 
a spectrometer, the author calls attention to the faiiure of the manual method of calculation ° 
to provide a complete ‘picture of the required characteristics and the great amount of time, 
such computation techniques necessarily consume. The present article, therefore, reports , 
detailed computations of the characteristics of a bornn-hydrogen scintillation-type spectro- - 
meter, conducted with the aid of an electronic computer. In individual sections of the paper, 
the author discusses the formulation of the problem, the actual computation of the spectro- - 
meter characteristics, the fundamental block-diagram of the program used to carry out the 
.. spectrometer characteristic computation described in the article and, finally, an analysis 
‘ of the results of the computation, on the basis of which all the laws characteristic of a 
{ spectrometer with a boron-hydrogen scintillator are explained. The author learned, among” 
i other things, that: 1) Spectrometer efficlency as a function of the resolving time of the i 
' poincidence circuit has a maximum value, the position of which (on the various graphs and : 
’ curves plotted in the article) is different for scintillators of different dimensions and com- 
: position; 2) Spectrometer efficiency is directly proportional to the concentration of boron , 
- nuclei: 3) The efficiency maximum is more distinctly expressed for scintillators with a 
‘ higher concentration of boron nuclei; 4) The efficiency maximum is less clearly expressed 
for large volume scintillators: 5) The efficiency maximum is less clearly expressed for a 
| cylindrical scintillator than for a spherical one with identical diameters of the sphere and 
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cylinder base, and is shifted in the direction of greater coincidence circuit resolving time. 
' ‘The results of the computation and analysis of the characteristics of.a scintillation 
' spectrometer with a boron-hydrogen scintillator showed that, of all the compositions, 
| considered, the most suitable is a mixture of equal parts of xylene (qimethylbenzenc).or 
' phenylcyclohexane with trimethyl borate with boron B10 enriched to 80%, poured into a 


: vessel 80 mm in both diameter and height. The resolving time of the coincidence circuit 


in this case should be equal to approximately 1.5 microseconds. On the basis of the study, 


| the block-diagram of the spectrometer shown in-Figure 1 of the Enclosure was adopted for 


i development. In order to reduce the number of random coincidences, a single-channel pulse 
amplitude analyzer was introduced into the spectrometer control circuit. Orig.’ art. has: 


'. | 11 figures and 13 formulas. 


‘ ASSOCIATION: None 
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Fig. 1 - Proposed block diagram of a boron-hydrogen scintillation spectrometer: 
1) C - scintillator; 2) K (7- cathode follower; 3)/¢3+ photomultiplier; 
4) Yc - preamplifier; 5) Y, - amplifier; 6) 7Y¢ - linear amplifier; : 
1) 73- delay line; 8) CC - coincidence circuit; 9) £6 - blocking unit; 
10) 7K ~ electronic key; 11) OA - single-channel pulse amplitude analyzer; 
12) PO - regulating monovibrator; 13) O - limiter; 14) AA - multichannel 
pulse amplitude analyzer. : 
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i AUTHOs: yegorov, Yue Avi orlov Yu. .¥- 


TITLE: Use of 4 single orystal Gamma spectrometer for measurements on a nuclear 
reactor 


SOURCE: voprosy* fiziki zashchity* yeaktorov; sbornik statey (Problems in physics of 
; reactor shielding: collection of articles)- Moscow, Gosatomazdat, 1963, 419-327 


TOPIC TAGS: nuclear reactor, reactor shielding, spectrometer, Gamma gpectrometer 
single crystal spectrometer, Gamma Tay» godium iodide, cesium jodide 
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} $ e absorption and amplitude distribution of ¥ rays from various gources in 
: the enersy region from 0-10 Mev was studied with Nal(T)) and CSI(T1) single crystal 
inted out that ‘total absorption” of grays py a crys ig a relative 
i Thus, the amplitude distribution of y radiation 
and b) 4 continuous packgroun 
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and W. J. Snow, Rev. Scient. Instrum. 31, 49, 1960), that the magnitude of photofraction 
shows an initial sharp decrease with increasing energy of the Y rays and then remains 
constant. The magnitude of photofraction was studied for single crystals of Nal(T1) 

(125 x 100 mm) and CSI(T1) (80-90 x 80-90 mm). The results are plotted in terms of the \ 
number of impulses per channel vs. the channel number. Due to the larger coefficiont of 
absorption for y-rays in the CSI(T1) crystal, the magnitude of photofraction was increased. 
The crystal efficiency vs. y-ray energy is also plotted for these crystals. Itis shown that 
the neutron background around a reactor can be eliminated by placing a bismuth filter of 
sufficient thickness for the total absorption of the y-rays in front of the detector. In the 
presence of a neutron background, the number of y-rays registered in each channel can 

be determined from the relation Ny=V—1.3Na. where N is the total number register- 
ed in a channel without a filter and Npj is the number in the presence of a filter. The 

¥-ray spectrum from the active zone of a water reactor as measured by a CSI(T1) crystal 

is given in Fig. 1 of the Enclosure. The amplitude distribution spectra of Y-rays from 
various sources indicate that spectrometers based on Nal(T1) and CSI(T1) single crystals < 
can conveniently be used to measure the radiation escaping from the active zone of a 


reactor. Orig. art. has: 11 figures and 1 formula. 
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Fig. 1 - eciie spectrum (amplitude distribution of y -rays escaping from the 
= ve zone 0; a reactor through a 1-m water layer, measured by means 
of a CSI(T1) crystal (80 x 80 mm) spectrometer. 
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AUTHOR: Yegorov, Yu. A.; Orlov, Yu. V.; Pankrat'yev, Yu. V. 


TITLE: Permissible Gamma-background in measurements by a fast neutron spectro= 
meter with a single detector 


SOURCE: Voprosy* fizlki zashchity* reaktorov; sbornik statey (Problems In phy- 
sics of reactor shielding; collection of articles). Moscow, Gosatomizdat, 1963, 
310-312 


TOPIC TAGS: neutron spectrum, Gamma-background, fast neutron, reactor shielding, 
spectrometer, spectrometer discrimination, photomultiplier, neutron flux measure= 


ment ; 
ABSTRACT: The discriminating ability of a single-detector fast neutron scintilla= 
tion spectrometer against a y -radiation background was, studied 2 two methods: 
separation by an electronic circult (Brooks, F. 0. Nucl.‘instrum. 4, 151 (1959)), 
and separation based on the spatial charge saturation In the region between the 
last dynode and the anode of a photomultiplier (Owen, R. B. Trans. {.ReE~. PGNS 
5, 198 (1958)). in both cases, an FEU-33 photomultiplier was used with a stile 
bene crystal (30x20 mm). The energy threshold of the spectrometer was set at 

tard * 6 SY and determined from the reaction D0(d,n)He?. A Po + Be neutron’ source was 
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used and Co°0 served as a Y-radiation source. The results are given in the 
Enclosure, based on data obtained by the electronic circuit separation method 
(Fig. la) and the spatial charge saturation method (Fig. |b), respectively. 

As seen from Fig. la, Y-quanta at 1.33 Mev are not registered until the intensie - 
ty of Y radiation exceeds 4mc/sec. in the spatial charge saturation method, 

Y -quanta are registered only if the limit of 15-20 mc/sec Is exceeded. It Is 
found, however, that Yradiation with energies greater than 3 Mev Is registered. 
when the spatial charge saturation method is used in measurements on a nuclear 
reactor. This difficulty is avoided by increasing the energy threshold to 2.1] Mev 
It Is then possible to measure a fast neutron spectrum when the ratio of neutron 
flux to that of Y-rays Is 132000. Orig. art. has: 2 figures. 
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Recording characteristics of a fa 

discrimination based on: a) com 

count electronically; b) the Ysbackground of the spatial charge. in both 
arpa 8 and b; ordinate = relative number of counts, and abscissa a Yoradiation 
3 dose In ur/sec. 


st neutron spectrometer with a system of 
paring the full charge count with the peak 
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’ AUTHOR: Avayev, V. N.; Voskresensky, Ye. V.; Yegorov, Yu. A.; Orlov, Yu. Vv. 


“TITLE: Use of radioactive indicators in the investigation of shielding 


SOURCE: Vorposy* fiziki zashchity* reaktorov; sbornik statey (Problems in physics of 
reactor shielding; collection of articles). Moscow, Gosatomizdat, 1963, 270-277 


TOPIC TAGS: nuclear reactor, reactor shielding, shielding evaluation, radioactive indicator 
neutron detector, scintillation counter, Gamma ray, neutron 


ABSTRACT: The authors suggest that the efficiency of radioactive indicators such as Al“7, 
Mn55, Int15, 1127 or Aul97 can be increased by an improved method for detecting and ° 
counting they- rays. The advantages of using radioactive indicators as neutron detectors in 
the study of shielding are: (1) the ability to detect neutrons which are either above certain 
energy levels (threshold detectors) or within a certain energy interval (resonance detectors); 
(2) the smallness of the indicators (can be used without disturbing the distribution of ihe 
neutron flux); (3) insensitivity to ‘Y radiation, and (4) ability to be uséd to estimate the neu- 
tron energy spectrum. The disadvantages are their small effective cross section ana ine 
relative insensitivity of the gas counters used in conjunction with the indicators to measure 
the ay beeiahion: In the present paper, in order to increase detection efficiency, a 47 
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scintillation counter was used for cylindrically shaped radioactive indicators wei. 27 
scint.liation counter for planar indicators, 44 scintilation counters Colisist of tye va .un 
multipliers of the FEU-43 type, each provided with a CsI(T1) crystal 60 mind via eeaeecte rh een 
30 mm in height. Both erysials are packed ia one container and divided by an aiaiinain ivia 


The mounting of the photomuitiplier and associated equipment is shown. VheyOray vliuciency 
of the 47 counter was near 100%. This allows the use of very small indicators .> sin in di- 
ameter and 5-50 mm in height) for cylindrical specimens, the wall thickness Of Wiad Cane Ue 
0.1-0.3 mm, Cylindrical indicators are mour.ted in a lucite tube (9 mm in diam.g with a 
wall thickness of 0.5 mm. With the use of caamium or boron-cadmium fillers, fie wit 
diameter is between 15 and 32 mm. Planar indicators are deposited on a lucite subsirate, 
1 mm thick. The dimensions of the indicators are from 5 x 5 to 40 x 40 mm with a thickness 
of 0.1-4 mm, FEU-41 multipliers are used with Nal(T1) crystals (diameter and height 40 
mm) for planar indicators. In order to eliminate the Y~ray background, a single-channel 
analysis system was used, The best technique is to count not the integral number of pulses, 
but the most intenseY line or group of Ylines, characteristic for a given indicator, The 
Y- ray energies and characteristic reactions for the most common indicators are tabulated. 
his method improves signal to noise ratio and eliminates the necessity of very pure ma- 
terials, An example of how the use of this method enables one to eliminate the influence of 
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TITLE: Counters and dosimeters for the study of shielding and shielding properties of 
materials 


SOURCE: Voprosy* fiziki zashchity* reaktorov; sbornik statey (Problems in physics of 
reactor shielding, collection of articles). Moscow, Gosatomizdat, 1963, 260-270 


TOPIC TAGS: counter, scintillation counter, dosimeter, shielding, reactor shielding, 
nuciear reactor, gamma ray, neutron 


ABSTRACT: In the study of the shielding properties of different materials and their com- 
binations, it is important to know the following parameters: coefficients of attenuation of + 
¥-ray and neutron streams of different energies; coefficients of attenuation of the power 

level of Y-radiation and fast neutorns; yield and spectrum of captured & ~radiation; acti- 
vation of materials inaneutrons flux; end deformation of the g-ray and neutron spectra 

in their passage through the material. Since existing equipment is insufficient for shielding 
studies, the authors built and tested a number of scintillation counters and dosimeters. 
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Among those described are a scintillation counter and spectrometer for the study of the 
attenuation of &-ray flux, consisting of a FEU-11B photomultiplier with an Nal(T1) crystal 
(diameter and height 40 mm) mounted in a housing lined with aluminum foil, anda 
scintillation neutron counter consisting of a FEU-11B photomultiplier with plastic scin- 
tillator of ZnS(Ag) + lucite (diameter 30, height 10 mm). For neutron energies > 2 MeV, 
the {-ray background is calibrated with a Co60 source and eliminated by the proper bias 

in the analyzer. A similar neutron counter can be used as a monitor. A light guide in 
conjunction witn a smaller counter is used when the opening in the shielding is toosmail. 
This light guide is made of organic glass (length 60, diameter 10 mm) and is equipped with 
a light collector (Tove, P. A, Rev. of Sci. Inst. 27, 143 (1956)). For neutron energies 
between 1 and 10 Mev, a stilbene crystal is used (diameter 30, height 20 mm) equipped 
with ithe &-discrimination arrangement described by H. W. Broch (Rev. Sci Instr. 31, 
1563 (1960)). The detection eificiency for neutrons between 1 and 10 Mev is 10 - 2%. For 
therrial neutron detection, a FEU-29 or FEU-31 photomultiplier with an LigO- 3S.Gu lass 
scintillator is used. Detection is based on the reaction Li6 + n> € +H3. The sensilivity 
oi these counters to {rays is calibrated by Zn65 to Co60 sources. All-wave-length neutron 
counters are constructed as gas counters (type SNM-5) filled with BF3 and enclosed in 
paraffin, which is lined on the outside with cadmium. Dosimeters for fast neutrons are 
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made irom plastic scintillacors (polystyrene + terphenyl + ROROR) attached to a FEU-25 
photoriultiplier. The photomultiplier current ig integrated and amplified by a direct 
current amplifier, The maximum sensitivity of this dosimeter ig 0.2 BK F/sce per division, 


In order to eliminate v-ray background, the measurements are made 5 
a¥-ray dosimeter which ig a combination of the plastic and inorganic 


imultancously with 


ntillators., A 


crystiul of CsI(T1) (volume 1.5 em) is mounted on the axis of the plastic crystal (poly- 
styrene + terphenyl + ROROR). Finally, a universal stand for detection and power supply 
is described. "The authors thank V. M., Isakov, D. I. Chupy*rin, A. I, Vasil'yev, 

V.N. ozy*rey and Yu. G. Anisimov for taking part in the construction and adjustment of 


the apparatus." Orig. art. has: 9 figures and 1 table, 
ASSOCIATION: none 
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TITLE: Computation of the characteristics of gamma-radiation and fast neutron 
spectrometers by the random test method 


SOURCE: Voprosy* fiziki eashcnitye cashiers sbornik statey (Problems In physics 
of reactor shielding; collection of articles). Moscow, Gosatomizdat, 1963, 281-289 


TOPIC TAGS: nuclear reactor, reactor shielding, radiation spectrum, neutron 
scattering, radiation dosimetry, neutron, Gamma ray, scintillation spectrometer, 


ABSTRACT: The authors note that the most convenient devices for the study of 
continuous Y -radiation and neutron spectra are %=radiation scintillation spectro 
meters with complete absorption of the )-quanta energy, that Is, spectrometers 
with a large-size scintillator, and also fast-neutron spectrometers with one 
sensor. The relative edvantages end disadvantages of these types are discussed 
and the preference {s accorded to spectrometers with large crystals. Processing 
of the test results obtained with these spectrometers is possible provided one 
knows the forms of the Instrument lines of the monochromatic radiations at a number 
of energy values end the dependence of the efficiency on the energy of the gamma- 
Cord 1/h 
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crystal spectrometer, random test method, Monte Carlo method 
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radiation and neutrons. It is potnted out that for a scintillation gamma-spectro- | 
meter in a gamma-quanta energy range of approximately 100 kev to 3 Mev, the form of 
the Instrument lfne and the efficiency can be determined experimentally by measure : 
ng the goma~spectra of radioactive sources of Y-radiation (Cel4l, Hg293, cs!37, 
rag 5, 5, Na , and others), but that for higher gamma-radiation energy levels 
and fast-neutron energies the experimental determination of the efficlenay and 

the form of the line Involve great difficulties. These values may be calculated 

in the case of both spectrometer types by the random test method (otherwise known 
as the Monte Carlo method). In the present article, a system for spectrometer 
characteristic computation by this method is considered. For the sake of simpll- 
fying the exposition, in both cases a plane problem Its solved; that Is, the 
authors consider that all processes of scattering and absorption occur in the xy 
plane. The authors note that the solution of the spatial problem does not differ 
essentially from that of the plane problem. The paper is In two sections: in the 
first-the problem of the computation of the characteristics of a gamma-spectro- 
meter ts discussed; In the second - the computation of the characteristics of a 
neutron spectrometer. In the first case, the movement of the Y-quanta of the 
source In the scintillator and the movement of the products of Its scattering are 
sequentially examined until elther they are absorbed In the crystal or fall out- 
side its limits. Fer each PY -quantum of the source, a determination Is made of 
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j the portion of the energy which fs expended on lonization as a result of secondary 
‘processes. This computation Is repeated for a large number of source -quanta. 
; The results thus obtained are used to construct rated spectra - histograms (fre 
, Quency polygons) which define the resolution of the spectrometer (without consider= 
' ation of the physical resolution determined by the resolving power of the scintil- — 
; lator and photomultiplier). A comparison of the number of '"'absorbed'' gamna-quanta 
with the number of those considered determines the efficiency of the spectrometer. 
in the second section of the article, a general description of the physical com- 
position and operational principle of this type of instrument Is given. The problem 
of the time lag between the moment of formation of the proton pulse and the pulse — 
from the alpha-particle ts discussed. The determination of the efficiency and 
resolution of a fast-neutron scintillation spectrometer, and also a rational le 
selection of the delay time, requires the solution of a problem, formulated by the 
authors In the following terms: Incident to and along the axis of a cylindrical 
scintillator, the composition of which contalns hydrogen, carbon, oxygen and boron ; 
atoms, is a stream of neutrons having an energy Eg; it Is necessary to find the Ay 
time t, from the moment of the first scattering In the hydrogen to the moment of 
the capture of the neutron by the boron nucleus, to determine what part of Its: 


i 

| 

| 

| 

i] 
energy the neutron has lost as a result of scattering on the hydrogen nuclei, and 
to find the ratio np/ng, where ng is the stream of source neutrons, and np Is the 


Cord3/h veh! 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00123% 


CED EER ER 


| ACCESSION NR: AT4019063 


number of neutrons captured by the boron after scattering In the hydrogen. Since 
the scattering sections of the neutrons by the hydrogen and carbon nuclei are 
large In comparison with the capture sections, and the capture section of the boron 
nuclel Is great In comparison with the scattering section, It may be assumed that 
|! the hydrogen and carbon nucle! only scatter the neutrons, while the boron nuclei 
only absorb them. At the time, scatterlng and absorption by the oxygen nuclel may ' 
be disregarded, since the full section of the oxygen Is small in comparison with 
the sections of hydrogen, carbon and boron. in both sections of the paper, the 
authors discuss the possible use of electronic computers In carrying out the 
calculations by the formulas derived. ''The authors express thanks to V. N. Ignaten= 
ko for carrying out the calculations’. Orig. art. has: 9 figures and 17 formulas. 
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| AUTHOR: Avayev, V- Neo Yegorov, Yu- A.; Orlov, Yu. Ve 


TITLE: Gamma pair spectrometer 
SOURCE: Voprosy* fizikl zashchi ty* reaktorov; sbornik statey (Problems in physics 
of reactor shielding, collection of articles)- Hoscow,. Gosatomizdat, 1963, 312-318 

TOPIC TAGS: nuclear reactor, reactor shielding, radiation dosimetry, spectrometer, 
sa spectrometer, Gamma pair spectrometer, scintitlation pair spectrometer, 
t 


electron position pair, annthi lation radiation 


a scintl I lation-type gamma-pair spectrometer which 

e the deformation of the Y=spectra of a 

he region of Y-quanta energies greater than 
When the energy of the gamma- 


ABSTRACT: The authors describe 
ts being successfully used to measur 
nuclear reactor in the shielding int 


1.5 Mev and for the study of capture y-radiation. 
scintiilator, annihilation Y -radiation 


quanta Is absorbed by the material of the 
€ the formation of the electron = position pair, result= 
if the dimensions of the 
In the scintillator, 
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truct 2 scintillation pair spectrometer which will compare favor- 


ably with spectrometers of other types: The spectrometer cIrevit Is so designed 
that only the amp |i tude of those pulses ts measured which are caused by the ab- 
sorption of equanta energy resulting from the process of pair formation. For 


this purpose, the spectrometer sensor includes, tn addition to the scintillator 
radieted by the Y-quanta stream of the source, two supplementary scintillators to 
nsiderations are explain= 


record the annihilation Y¥ -quanta. Further theoretical co 
ed in the article. The advantages of a scintillation gamma pair spectrometer dis- 
tinguish it favorably from F-spectrometers of other types and particularly from , 
single-scinti lator spectrometers, even If the scintillator is large in size. The 
difficulties generally encountered in deciphering the results of measurements of 
comp lex Y-spectra by means of a spectrometer with a scintillator are discussed in 
some detail. The point is emphasized that the pair spectrometer is practically 
Insensitive to fast neutrons. This Important advantage of the scintillation pair 
spectrometer ts particularly valuable, If the spectrometer is employed to measure 
¥ -spectra in the presence of a neutron background - for example, in nuclear 
reactors. Two defects are also mentioned: 1) the efficiency of the spectrometer 
1s not great, but tn order of magnitude lies between the efficiency of a single- 
scinti I lator spectrometer and a Compton $ ectrometer; 2) the electronic circuitry 
Is extremely complex. A block diagram 0 the scintillation gamma pair spectro~ 4 
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- meter discussed in this article may be seen in the Enclosure. The principle of 
' operation Is explained thoroughly In the article. As a central sensor, a 
spectrometric photomultiptter, type FEU~42, has been used, mounted on which there 
Is 8 spectrometric Nal(Tl) crystal, 40 mm in both diameter and height. in the 
| supplementary sensors, type FEU-43 photomultipliers, with Csi (Tl) crystals, 60 
| mm in diameter and 30 mm In height, have been used. The amplitude analyzer em- 
| ployed is a 100-channel analyzer, type Al-100-1, while standard single-channel 
| analyzers, type AADO-!, have been. placed in the contro! channel of the spectro- 
meter for sampling pulses of specific amplitude. ‘Results of various tests con- 
ducted with the spectrometer are presented and evaluated in the text. In parti- 
culer, a test of the sensitivity of the gamma pair spectrometer to neutrons showed, 
; | the following: 1!) In the energy region of Y-quanta approximately less than 2.5 
Mev, some distortion of the gamma-spectrum is possible (however, not more than 
| 10%) which can be eliminated by means of additional measurements with a 100-ma 
l thick bismuth filter; 2) If the ratio of neutron and gamma-quanta streams is 
| approximately equal to unity, practically no distortions of the gamma-spectrum 
are observed; 3) In the case of a gamma-quanta energy value above 2.5 Mev, dis- 
tortions of the Y -spectrum by the neutron background are likewise not observed. 
| A formula Is given for the computation of the efficiency of the spectrometer 
| for a quantitetive estimate of the ratios in the ganma-spectrum. Ortg. art. has: 
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Fig. 1. Block diagram of the Y-palr spectrometer: 
Ae central sensor of the spectrometer; B and C - 

oer supplementary lateral sensors; D - cathode followers; 
E = single-channel amp} t tude analyzers; ‘F = \inear 
pulse amplifier; G - shaping blocks; H and L - delay 
lines; | and J ~ coincidence circults; K = electronic 

Mo discriminator-limiter; N = 100-channel 

amplitude analyzer 
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TITLE: Titanium removal cross section for a layer in a hydrogen-containing medium © 


v1 
SOURCE: Voprosy fiziki zashchity reaktorov (Problems in physics of reactor shielding) ; 


sbornik statey, no. 2. Moscow, Atomizdat, 1966, 120-122 
TOPIC TAGS: particle cross section, titanium, neutron cross section, research reactor | 


ABSTRACT: Removal cross sections for titanium were measured in a water-water oenctée! 
of the swimming pool type. Sheets of titanium measuring 70*70 cm were placed near the 
reactor core with dimensions of 50x43x32 cm. The removal cross section was determined 
from the expression ' 


N()G()=N(r—DG(r—de™™, : 


where W'(r) is the neutron flux at distance r; W'(r-d) is the neutron flux at the dis- a 
tance (1d) when there is no plate; a is the macroscopic removal cross section; dis ; 


the thickness of the plate and G(r) is the experimentally determined correction factor F 
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for geometric attenuation. The results show a removal cross section of 1.722£0.06 
parns. The removal cross sections determined for detectors with various effective | 
energy thresholds from 1.1 to 7 Mev coincide within the limits of experimental error. | 
The minimum distance from the plate used for the removal cross section depends on the 


effective threshold of the detector. For neutrons with an effective energy of 1.5 Mev 
his distance is close to 15 cm. The distance decreases with an in- 


Orig. art. has: 3 tables, 4 formulas. 
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INVENTOR: Bylinkin, N. S.; Orlov, Yu. V. 


ORG: none 


TITLE: Hydrometric device. Class 42, No. 185506 


SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 17, 1966, 
75 


TOPIC TAGS: flow meter, remote control system, hydrometeorology, 
acoustoelectric transducer, hydrometric device 


| 
t 
ABSTRACT: This Author Certificate describes 3 hydrometric device having” | 
1) a hydrometric load with a current flow ee the form of a propeller, and 
surface and bottom contacts, 2) a system of cables attached to shore supports, 

3) reel winches driven by an electric motor, and 4) a control panel, Signals are 
transmitted from several sensors to the panel, by remote control, via a single i 
core cable, using an electric circuit equipped with an acoustic frequency current 
generator connected to a two-diode phased current divider, whose diodes are part 
ofthe relay circuit. [Translation] 
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‘AUTHOR: Veselkin, A. P.; Nikitin, A. V.; Orlov, Yu. V. 
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TITLE: Investigations with the radiation loop of a water-water reactor 
SOURCE: Atomnaya energiya, v. 21, no. 6, 1966, 509-511 


‘TOPIC TAGS: water cooled nuclear reactor, reactor neutron flux, gamma flux, irradia- 
eae apparatus, radioactive source 


t 
BSTRACT: The authors describe a test made to explain the possibilities of research | 
ith a water-water reactor, aimed at eliminating the undesirable presence of a wide 
range of mixed radiation with a wide energy spectrum. To this end, the water-water 
reactor was equipped with a radiation loop with a set of emitters of different geo- 
etric shape. The emitters were produced by passing high-purity water through the re- 
actor, and using the irradiated water as a secondary source of radiation. The partic-: 
lular investigation was carried out with a source in the form of 8 m tubing wound to 
‘wake a disc of outside diameter 470 mm and inside diameter 30 mm. Measurements were 
lpade of the distribution of the 7 quantum energy and of the radioactivity as functions 
of the distance to this type of source, and other source parameters are calculated. | 
The radiation loop was also used to measure the relative concentration of the chemical ;—~ 
forms of N*® produced in the water passing through the reactor. The loop is being re- | 
constructed to increase its intensity. ‘The authors thank A. V. Zhenikhova for sys- | 
aes 
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matic monitoring of the pil of the reactor water, V. V. Gerasimov for preparing the | 
ion-exchange columns and for the measurements and a discussion of the results, Yu. G. 

‘ simov for help with the measurements and the data reduction, and the reactor crew | 
for constructing and operating the loop. Orig. art. has: 2 figures and 6 formas. 
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AUTHORS: Dobrushkin, D.B.; Ekel', Ye.S.; Orlov, Z.D. 
TITLE: The construction of rubber-metal valves 
PERIODICAL: Kauchuk 1 rezina, no. 1, 1962, 11 - 15 


TEXT: Four variations of the more frequently used designs of rubber-meta? 
valves are described. Rubber-metal valves are said tc ensure optimum conditicns 
of hermetic sealing for working pressure in the formation of a closed rubber- 
seat contour. Methods are recommended for determining the profile of the seat, 
which, in turn, ensures the formation of a closed contour. The working princi- 
ple of all 4 valves is as follows: the seat is submerged in the rubber defoerm- 
ing it and touching part of its surface where so-called contact tensions occur 
The submerging depth of the seat must be arbitrarily chosen, regardless of the 
method used to determine the profile of the seat. The authors then g@ive the ma- 
thematical determination of various parameters. There are 7 figures and 7 Sov{- 
et~bloc references. 
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promyshlennosti (Sverdlovsk Branch of the Scientific Research In- 
stitute of the Rubber Industry) 
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ROMANOVSKIY, V., kand,tekhn.nauk; ORLOVA, A., inzh. 
Testing synthetic packing teateriale 4 in ‘the ‘ship mechanism, Mor. 
flot 25 no.3237~38 Mr 165. (MIRA 18:4) 


1, Leningradskoye vyssheye inzhenernoye morekhodnoye uchilishche 
imeni admirala S,0.Makarova (for Orlova). 
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metallic Compounds in Benzene Solurions 
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1 OLsnechey Maimii, 


the 2a:¢ of a benzene provided wit.. -C4vy icdrove: atau: 
Revzuvayev, 3 A. an. otier Russian cher:is.s showed tht 
diphenyl mercury and oxypnenyl mercury behave differently 
in benzene sol:tions on radi tion in tue ultraviolet licnat. 
Whereas dip!en;l mercury reacts in the direct:or toward t e 
oper radiesl nechanisz, oxyphenyl mere:ry ferns a gs 2-calleda 
nucle:s of react.on wit.: the solvents. The present paper 
radiochemically investiyated tie behavior of there vercury 
compounis in benzerie solutio:s in tue case of photolysis 
and heatin.:. This method exclud.J ;ossitle errors waic. 
are connected with a hydrogen conversi 7 Vetween tic 
Orvancietallic compounds and th: deuterated Lenzene 
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[Problems in radiochemistry ]Sbornik zadach i i 

c s po radiokhimii. 
[By] R.V.Amenitskaia 4 dr. Pod red. I.A.Korshunove, Gor'kii 
Gor'kovskii gos. univ. in, I.I.Lebachevskogo, 1959, 91 ['s ‘ 

(MUiA 15:12 
1. Prepodavateli khinicheskogo fakul'teta Gor 'kovskogo Ee 
stvennogo universiteta im, N.I,Lobachevskogo (for ali) 
(Radicchomistry) 
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Radiochemical study of radical exchange in certain orguno- 
Metallic compounds. Radiokhimifa 1 no.6:679-682 '59, 
(MIRA 13:4) 
(Radicale(Chemistry)) (Organonmstallic compounds) 
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AUTHORS: Korshunov, I. A., Amenitskaya, R. V., 30V/79-29-6-48/72 
Orlova, A. A., Batalov, A. P. 
Ray Sypeabalsei aie tees eed 

TITLE: Radiochemical Investigation of the Reciprocal Exchange of the 
Radicals in Some Systems (Radiokhimicheskoye issledovaniye 
obmena radikalami v nekotorykh sistemakh) 


PERIODICAL: Zhurnai obshchey khimii, 1959, Vol 29, Nr 6, 
pp 1992-1995 (USSR) 


ABSTRACT: In a previous paper (Ref 1) the reciprocal exchange of the 
radicals was investigated in the following systems by means 
of the radioactivatec isotope C14; diphenyl mercury - benzene, 
phenyl mercury hydroxide - benzene, tetraphenyl lead - benzene, 
in the heating and irradiation with ultraviolet light. The 
analysis of the experimental data shows that the reciprocal 
exchange of the radicals takes place according to the open 
radical mechanism or over an intermediate formation of 
reaction complex with the solvent. Moreover, the degree of the 
exchange which depends on the composition of the reacting 
system and the conditions of the reactions makes it possible 
to determine the mobility of the individual radicals in the 

Card 1/3 compounds to be investigated. In the present report the 
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Radiochemical Investigation of the Reciprocal Exchange 80V/79-29-6.-48/72 
of the Radioals in Some Systema 


Card 2/3 


investigation results of the reciprocal exchange of the 
phenyl- and ethyl radicals is described for the following 
systems: , - “ 
CoH HgBr - CcHeBrs CoH Hebr - Cglgs CH, Mgbr - Clad: 


* ” + 
CoH, MgBr - Hes C,H, MeBr - CoH.Br, (C,H, ) gre - CLE .Br, 
(c,H.) Po - &-n.3, (C-H,).PJ - GH, and (C,H_).0 - GH. It 

67574 65°* \*6"5 "4 6°6 6°5°2 66 

is shown that the reciprocal exchange of the phenyl radicals 
in organomercury compounds and the ethyl radicals in organo~ 
lead compounds takes place only in the presence of additions 
@.g- cobaltous chloride, aluminum bromide, metallic silver. 
It was found that the exchange of the phenyl radical in 
organomagnesium and organophosphorus compounds, with or 
without additions, doee not take place (2 tables). There are 
2 tables and 4 Soviet references. 
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AUTHORS: Kolesnikov, I.M., Panchenkov, G.M., Orlova, A.A. 


TITLE: The kinetics of the alkylation peant iene be. coloene with 
propylene using alumino-silicate catalyst 


PERIODICAL: Khimiya i tekhnologiya topliv i masel, no.9, 1962, 


TEXT: As the reaction was considered to be suitable for the 
preparation of chemically pure cymenes, its kinetics were 
investigated in a flow system at atmospheric pressure. Thermo- 
dynamic calculations have shown that at the molar ratio of toluene 
to propylene of 3:1, the alkylation should be carried out at a 
temperature not greater than 260°C. The composition of the 
catalyst was: (%) Alg20z3 - 14,01; SiO2 - 84.66; Nao - 0.36; 
Feo903 ~ 0.15; Zn and MgO - traces, It was regenerated by air 

at 550°C. The rate of feed of toluene into the reactor was from 
0.4 to 1.8 x 1072 mole per 1 cc catalyst/hour,. Tt was shown that 
for all the reaction temperatures investigated (180, 200, 220, 240 
and 260°C) the yields of products decreased with the increasing 
rate of toluene feed into the reactor. The conversion of 
propylene exceeded that of toluene, as a result its convorsion into 
Card 1/2 
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cymenes, diisopropyltoluenes and coke. The yield of cymenes 
increased with temperature and reached a maximum (73% of Sram moles 
of propylene or 24.3% of toluene taken for the reaction) at 240‘. 
On the basis of results obtained and thermodynamic calculations, 
the process was described by an irreversible Parallel-consecutive 
reaction of the second order occurring in the gaseous Phase 


kj ko 
A+ B—> Aj + BS Vijay + Vadg 


where A - toluene; 8B - Propylene; Aj, - cymenas; 

Ao - diisopropyltoluenes; AZ - coke; oy and : 2 7 stoichic- 
metric coefficients; kj, k5 ~ reaction rate constants for the 
first and second reaction stages, The reaction rate constants 
ky} and Kg and their ratio K = ko/k; were calculated, Lhe 
apparent energy of activation for the first stage was found to he 
9.5 Keal/noele and the sreana Stage G.% Keal/maie, THA prea _ 
exponential factors in the Arrhenius equation were 39,8 mole/cem? 
and 3.8 mole/cm> for the first ana second reaction stages 
respectively. There are 4 figures and 3 tables, 
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